Activation of protein kinase(s) by glucagon and cyclic AMP in the rat liver. Relationship to metabolic effects.
Although it is known that protein kinases are activated by cyclic AMP, the role of the activated kinase in the gluconeogenic response to cyclic AMP is not known. Therefore, we examined whether the inhibition of the gluconeogenic response in the liver is due to an interference with the activation of protein kinase in the following situations: (1) adrenalectomy, (2) Na+-free perfusate, (3) administration of local anesthetic. We measured protein kinase activity indirectly by measuring incorporation of 32P into proteins of the perfused liver, and directly by measuring the enzyme activity. We found no significant inhibition of activation of protein kinase in the above experimental conditions. It seems that in the intact liver, activation of protein kinase by itself is not sufficient to evoke metabolic responses. In order to clarify whether the requirement for ion redistribution is specific for the gluconeogenic response or not, the lipolytic and antilipogenic effects of glucagon and cyclic AMP were examined. Na+-free perfusate, local anesthetic or high K+ did interfere with the lipolytic and antilipogenic responses to these agents just as it interfered with the gluconeogenic response. It is likely that ion redistribution evoked by glucagon and cyclic AMP is essential to the expression of most, if not all, metabolic effects.